Differential stress protein mRNA expression during early ischaemic preconditioning in the rabbit heart and its relationship to adenosine receptor function.
The aim of this study was: (1) to elucidate in more detail the relationship between stress protein expression and brief periods of ischaemia and reperfusion, such as occur during early (classical) ischaemic preconditioning (PC) in the rabbit myocardium; (2) to determine whether stress protein expression is affected by adenosine receptor modulation, since adenosine is a mediator of the preconditioning response. We have studied the expression of the 60 kDa (hsp60); 70 kDa (hsp70-inducible and constitutive isoforms) and 27 kDa (hsp27) stress proteins and the mitochondrial ATP-synthase beta-subunit using Northern blotting. Hsp60, hsp70 and hsp27 expression were also determined at the protein level by Western blotting. Total RNA and proteins were prepared from frozen samples of ischaemic left ventricle and non-ischaemic right ventricle rabbit myocardium after the following treatments (1) sham-operated; (2) 15 min stabilization + 5 min coronary occlusion + 10 min reperfusion (PC); (3) PC + 30 min coronary occlusion (I); (4) PC + 30 min coronary occlusion + 2 h reperfusion (I/R) (5) the adenosine receptor antagonist 8-(p-sulpho-phenyl) theophyline (SPT) given 5 min prior to PC; (6) the adenosine receptor agonist 2-chlorocyclopentyl-N6-adenosine (CCPA) given in place of PC. A transient, approximately two-fold elevation in hsp60 mRNA occurred following 5 min coronary occlusion + 10 min reperfusion (PC) which was stable during a subsequent 30 min ischaemia (I), but returned to baseline during the second (2 h) reperfusion (I/R). An inducible hsp70 mRNA species appeared within 10 min of the second (30 min) coronary occlusion (I) which continued to increase to high levels during the second (2 h) reperfusion (I/R). Hsp27 mRNA expression was not altered following PC or subsequent ischaemia and reperfusion (I/R). ATP synthase beta-subunit mRNA did not change during PC or I but decreased during the subsequent 2 h reperfusion (I/R). Western blot analysis showed no change in left ventricle ischaemic zone hsp60, hsp70i/hsc70 or hsp27 protein during PC compared to an approximately two-fold elevation of hsp70i 24 h following whole body heat stress or 24 h following 4 x 5 min coronary occlusion (as reported by Marber et al., 1993). However, hsp70i, hsp60 and hsp27 showed significant decreases in immunodetectable protein following subsequent ischaemia and reperfusion (I/R). SPT inhibited the increase in hsp60 mRNA following PC (P < or = 0.05), but had no effect on hsp70, hsp27 or ATP-synthase mRNA levels. Therefore, differential expression of mRNAs for hsp60 and hsp70 occurred following ischaemia and reperfusion, with hsp70 mRNA expression involving a significant reperfusion-dependent component. CCPA had no effect on expression of mRNAs for hsp60, hsp70, hsp27 or ATP-synthase. We conclude that the early phase of adenosine receptor-dependent preconditioning in the rabbit heart is not mediated via stress protein expression. However, brief ischaemia and reperfusion resulted in differential changes in individual stress protein gene expression which may be due to different physiological and/or biochemical components of ischaemia and reperfusion in the heart. In addition, partial dependence of hsp60 expression on adenosine receptor modulation was observed.